stereotype is, the more likely members of a group may experience threat. Research shows that men are believed to be better at math than are women, so when this stereotype is highlighted to women, they perform worse on math tasks than when this information is either not verbalized or not contradicted (Brown & Josephs 1999; Schmader, 2002; Skaalvik & Skaalvik, 2004; Spencer et al., 1999) . Any number of group membership constructs can affect people negatively. For example, informing people that a math and spatial test is diagnostic in describing how adept people are at math/spatial behavior (versus merely telling them that the test was being used to collect nondiagnostic baseline data) negatively impacted the performance of both women and Latinos (Gonzalez, Blanton, & Williams, 2002) . In sum, the way people perceive themselves and their abilities is often based on the stereotypes that surround them and the groups with which they identify.
Beliefs about our abilities to perform various tasks differ according to gender as men often have more confidence in their abilities than do women (Pallier, 2003; Williams, 1994) . Men look at themselves and their capabilities in a more favorable light than do women even if they have not observed that they are actually better at a particular task than women (Skaalvik & Skaalvik, 2004) . Because women may internalize stereotype-based beliefs about their gender and may not have as much experience as men at certain tasks that are typically male-dominated (e.g., math or sports), their performance can be decreased because of weak feelings of efficacy (Schmader, Johns, & Barquissau, 2004) . Similarly, women do not see themselves as capable with various spatial skills, particularly Mental Rotation (MR; Halpern, 2000) . In this particular instance, women have a legitimate concern about their abilities, because there are marked gender differences in the capability to expediently rotate, completely in the mind, two-and three-dimensional items (Voyer, Voyer, & Bryden, 1995) . Research shows that men are better at MR than are women, performing rotations faster and more accurately than women (Bodner & Guay, 1997; Masters, 1998; Scali, Brownlow, & Hicks, 2000; Voyer et al., 1995) . Although there are several factors to account for the MR performance disparity, two in particular-lack of experience and low expectations-contribute to women's lack of parity with men on MR.
Boys and men have more practice with MR, perhaps because boys more than girls are encouraged to participate in activities that promote spatial imagery, such as sports, and to play with toys that hone these skills (Newcombe, Bandura, & Taylor, 1983; Voyer & Isaacs, 1993) . Activity choices are encouraged by parents, who may implicitly steer their children toward gender-typed play choices that may or may not require spatial skills: models for boys, dolls for girls (Beyer, 1999) . Also, boys who use spatial skills during leisure may then take academic courses (such as chemistry and physics) that require those abilities (Stericker & LeVesconte, 1982) , gaining further experience and confidence. Without experiencing routine successes in the spatial domain, girls may then cultivate a stable, dispositional attribution to lack of ability (Beyer & Bowden, 1997) , not only for themselves, but for their entire group (Cadinu, Maass, Frigerio, Impagliazzo, & Latinotti, 2003) , leading them to doubt their abilities in the area.
Expectations are crucial to women's performance with MR. For example, merely hearing that a task is "spatial" can cause women to perform worse than men; paradoxically, the same task given the designation "cognitive" will not lead to poor performance (Sharps, Price, & Williams, 1994) . Belief that the task is difficult and pressure-filled is exacerbated by explicitly keeping time. The time pressure may further hinder women's abilities, as they are generally more cautious and slow than men at MR, presumably so that they can increase their accuracy (Goldstein, Haldane, & Mitchell, 1990; Scali, Brownlow, & Hicks, 2000) . Women under stereotype threat may respond by employing self-handicapping strategies that ensure that they may not do well (Keller, 2002) , further confirming their fears. Research clearly shows that women are influenced by beliefs about their lack of ability with MR, and often underperform in response to that expectation.
One activity that may help MR ability, as well as provide confidence in that ability, is athletics. Athletes may be better at MR than nonathletes because athletes have more experience using spatial skills, particularly rotations, than do nonathletes. The day-to-day routines typical for serious athletes afford practice and training in spatial imagery, because shooting, kicking, throwing, and timing all require the ability to judge how a three-dimensional object will change (Ozel, Larue, & Molinaro, 2004) . Athletics may therefore mitigate the relationship between MR ability and gender.
To address the question of whether the MR ability of female athletes was higher than that of non-athletes, and whether their MR confidence and capability could be improved by making salient the relevance of MR tasks to sports abilities, Valentine, Owusu, and Brownlow (2004) provided a set of MR tests to female athletes and nonathletes under two conditions. In one, the women were told that the tasks were the kind that draw on the skills that are needed to perform perceptual and spatial maneuvers that athletes are good at, such as kicking, shooting, and throwing. In the other condition, the women were merely told that they would be performing rotations. The results revealed that the stereotype threat was not nullified for female athletes when the analogy between their abilities (i.e., sports) and the components of the task were highlighted; instead, female athletes performed worse than their athlete peers who had not been told that the skills needed were alike. Nonathletes, on the other hand, performed equally, regardless of whether they were told the skills were like those used in sports or not. It is possible that the female athletes underperformed because after being told that they should possess the skills to be successful in the task, a fear of performing poorly was created, which, in turn, would reflect negatively on their individual athleticism, but also on female athletes as a whole.
Our question was whether men, who are more confident in their abilities, might also underperform under similar circumstances, particularly because for many male athletes, identity as an athlete is a major part of the self-concept (see Stone, 2002) . We replicated the Valentine et al. (2004) study with male athletes and nonathletes in order to examine whether male athletes, like their female counterparts, would underperform when their group membership was made salient.
Method Participants and Design
A total of 65 men (32 collegiate athletes, 33 nonathletes) volunteered to participate. All were traditional college-aged students, distributed across classes (11 first-year students, 14 sophomores, 24 juniors, 16 seniors). Most (n = 44) were self-identified as White, with the remainder Black (n = 17), or other/nonidentified (n = 4). Students participated for course credit or they simply agreed to perform the experiment for no compensation. We told half of the men that they would be performing rotations, and nothing else. However, we emphasized to the other half that there is a strong relationship between athletic and spatial skills, and that they would be performing rotations. These manipulations resulted in a 2 X 2 (Athletic Identity X Task Relevance to Group Affiliation) between-participants design.
Stimulus Materials
The men completed eight items taken from the Vandenberg and Kuse Mental Rotations Test (Vandenberg & Kuse, 1978) . This test has been used to assess rotational capability in many studies, and shows both high reliability (over .83 via various measures) and strong relationships with other measures of spatial ability (Vandenberg & Kuse, 1978) . For each item on the test, a model figure is shown on the left with four possible rotations presented to the right of the model. Of those four possible rotations, two are correct rotations of the target item. The participants read instructions to "circle any of the four items that are rotated versions of the target item."
Dependent Measures
Scoring of spatial tasks. Following the procedure of Valentine et al. (2004) , we measured how long it took each man to complete his MR task, in seconds, and calculated raw score and adjusted score for each to determine accuracy. To determine raw score, we tallied the number of correct rotations made by participants, with possible scores ranging from 0 to 16. We used an adjusted score to account for the tendency to guess and circle many (or all) options (Goldstein et al., 1990) . These scores were calculated by subtracting incorrectly chosen items from correctly chosen items, with scores ranging from -16 to 16. Guessing is more common when people are in a hurry or unsure.
Self-efficacy measures. Following the procedure of several other researchers (e.g., Scali & Brownlow, 2001; Schmader, 2002; Valentine et al., 2004) , we assessed men's perceptions of the tasks and their performance, shortly after they had finished the rotations. The men used 7-point bipolar scales with opposite-meaning endpoints, given in one of two counterbalanced orders, to provide this information. Questions included how pressured the men felt to complete the task accurately and quickly, with both questions bounded by endpoints of 1 (didn't feel pressured) to 7 (felt very pressured). Other scales with opposite-meaning endpoints, anchored by 1 and 7, were how difficult the task was (extremely difficult/not difficult at all), how well the participant did (very poorly/very well), how much effort was expended (didn't try very hard/tried very hard), how frustrating the task was (not very frustrating/very frustrating), and how much the MR tasks called upon skills used daily (not at all/very much).
Background and academic experience. Experience, training, and practice with spatial tasks-particularly through sports, leisure, and academics-have been shown to improve MR (Brownlow, McPheron, & Acks, 2003; Voyer & Isaacs, 1993) . Therefore, participants reported how "good" they were in four different areas, using a 7-point bipolar scale with endpoints anchored 1 (not good at all) and 7 (very good). The four areas assessed using the scale were (a) math; (b) graphic design, art, line drawing, and the like; (c) sports; and (d) science. The men also indicated how many college chemistry and physics courses they had taken, whether they had taken organic chemistry (a key academic course requiring MR; Bodner & Guay, 1997) , and whether (and for how long) they had played collegiate or high school sports. Finally, the men reported how many hours per week that they played video or internet-based interactive games.
Procedure
Following the procedure of Valentine et al. (2004) , the students participated individually in a private cubicle. After the men heard that they would be performing laboratory tasks and answering questions about their experience, they provided consent. We then read the appropriate instructions to each person according to the condition which he was assigned, telling those men in the condition that did not make relevant the nature of the task to athletic affiliation that they would be "performing MR tasks which measured their abilities to perform complex spatial maneuvers." Those men assigned to the condition that made salient that the tasks were relevant to athletic affiliation were told the same information, with an addition that the spatial maneuvers "…rely on good perceptual hand-eye coordination, like that which is necessary when you are catching, kicking, shooting, throwing, or hitting some moving object (i.e., ball)," and that "the skills that athletes have and need are similar to those that are needed for these items."
Participants rang a bell to signal the start and finish of the tasks; the experimenter measured time with a stopwatch. After the MR task, the men completed the questions about their background and perceptions of the task. We later debriefed participants in person or by email.
Results

Overview
To examine the effects that athletic identity and relevance of the task to athletic affiliation had on the MR performance in male athletes, we entered the three performance measures (raw score, adjusted score, and time), into separate 2 X 2 (Athletic Identity x Task Relevance to Group Affiliation) ANOVAs. The means, SDs, and Fs from these are in Table 1 . Following the ANOVAs, two factor analyses (one each for efficacy and background measures) were calculated. These analyses produced factors that were used in correlations with the performance measures in order to assess relationships with MR. Factors correlated to MR ability were used as covariates to see whether the observed patterns remained when aspects of background and self-beliefs were held constant.
Effects of Athletic Identity and Relevance of Task to MR Performance
As can be seen in Table 1 , there were no significant main effects of task relevance to identity for any of the performance measures. However, those men who were athletes (M = 12.42) had raw scores that were marginally better than those men who were nonathletes (M = 10.82), partial η 2 = .05; a similar pattern was revealed for adjusted score (Ms = 9.35 vs. 6.94 for athletes and nonathletes, respectively), partial η 2 = .05. Time to do the MRs was not affected by the rele- vance of the task to identity or athleticism, and unlike the findings with female athletes reported by Valentine et al. (2004) , there were no significant interactions between these two factors.
Background and Efficacy Measures
We then examined whether elements of background of task efficacy mitigated MR performances, by calculating separate Principal Components factor analyses with varimax rotation on efficacy and background measures. The factors formed are displayed in Tables 2 and 3 . The first factor analysis with efficacy produced three factors from the eight original measures that accounted for 72.56 % of the variance. The first we called Rotational Ability which included the perception of task difficulty, how well the tasks were completed, and the lack of frustration felt. Note. Measures marked with stars * were used to form each factor; Bkgd = Background.
included perceived pressure to do well and pressure to be fast. The third factor, named MR Usage, included having experience with MR, and how often the skills are called upon daily.
The second factor analysis, using background measures, reduced the 10 measures to four factors which accounted for 66.39 % of the variance. The first factor was named Chemistry Background and was comprised of the number of chemistry classes taken and whether organic chemistry was one of the courses. The second factor was termed Athleticism and took into account those measures regarding perceived sports ability, number of years playing college sports, and number of years playing high school sports. The third factor was named Math/Video Background and included the perception of math ability and the amount of video game use per week. The final factor, named Science/Art Background, included a perceived art and design ability coupled with the perception of science facility. We then obtained a score for each factor taking the mean of each item that contributed to it and reversed scoring when a measure was negative.
Relationship of Factors to MR Performances
Correlations between the three performance measures (raw score, adjusted score, and time), the factors from the background, and efficacy measures for the entire sample are in Table 4 . The results showed that only self-reported athleticism was positively related to raw score, r(63) = .24, p < .05, but that no other relationships were significant. Correlations between adjusted score and the factors produced two significant positive relationships, one with rotation ability, r(63) = .33, and the other with self-reported facility with math/video games, r(63) = .24, both ps < .05. These were the only significant correlations found between adjusted scores and factors. No significant correlations were produced between the time performance measure and the factors.
The 2 X 2 ANOVAs were recalculated holding athleticism, rotation ability and math/video facility constant, because these factors were significantly correlated with performance scores. Only one covariate reached significance in one analysis. Rotation ability was significant to adjusted score, F(1, 58) = 5.47, p < .02, partial η 2 = .09, but no other covariates were significant, all Fs(1, 58) < 1.60, all ps > .20. The ANCOVA did not alter the findings concerning the lack of influence of task relevance to identity (Fs remained < 1). However, the marginal influence of athleticism on performance (measured by raw and adjusted score) disappeared when the covariates were added in, all Fs(1, 58) < 1.
Discussion
The results of this study revealed that equating the skills needed for MR tasks with those used in sports did not adversely impact male athletes' ability to perform rotations. Athletes performed slightly better than nonathletes, but that small advantage disappeared when rotation ability, self-reported athleticism (based on both experience and self-judgment), and facility with math was held constant. If the men viewed themselves as athletic, they tended to have higher raw scores on MR. If they saw themselves completing the task easily with little frustration as with math and video games, then they made fewer errors of commission (by choosing incorrect items). These findings stand in marked contrast to those reported by Valentine et al. (2004) , who found that female athletes performed poorly on MR tasks when they were told that the skills needed for MR were like those that they possessed, but that nonathletes' MR abilities were not influenced by drawing a link between athletic and MR skill. In that study, athletic background was not related to any performance measure, but paralleling these findings, math and chemistry experience were related to MR ability.
Male athletes' MR abilities may not have been influenced by highlighting the relevance of the task to athletic skill, because men are, in general, spatially capable. They have a lot of spatial skill acquired by informal play during childhood and adolescence and are encouraged from a young age to participate in activities (such as sports and toys) that involve using rotation; whereas girls receive less encouragement to do spatially-oriented tasks and games (Newcombe et al., 1983; Stericker & LeVesconte, 1982; Voyer & Isaacs, 1993) . With this in mind, men should, in general, be equally good at MR tasks regardless of athletic identity. Because the men were equally good, however, that does not mean that they were uniformly excelling at the task, as no "ceiling effect" was shown for any group. A more likely explanation that making salient the relevance of the skills used in the task to the skills needed for sports did not impact male athletes is that they did not experience strong threat. Men are not only superior at rotations (Voyer et al., 1995) , but they are accurately perceived by themselves and others as possessing this skill (Halpern, 2000) , and therefore may not have been concerned about "showing up" their group (Steele, 1997) . Because male athletes did not experience stereotype threat in this situation does not mean that they are generally impervious to threat. Stone (2002) , for example, found that some male athletes will perform poorly if they perceive that "natural athleticism" is being tested. Even if the men thought that there was an implicit threat, they would still probably rise to the occasion, either because the task was easy to them (O'Brien & Crandall, 2003) , or because highlighting group achievements can lead to increased ability (McIntyre, Paulson, & Lord, 2003) . Therefore, the men were probably unconcerned with beliefs about the group and did not self-impose pressure, experience fear of failure, or have low expectations of themselves, so that they could focus fully on the task.
Although our findings are consistent with some of the literature regarding men's performance with MR, there were some methodological problems in our design that, if alleviated, may have provided a clearer pattern of data. For example, one of the experimenters was a collegiate athlete, and those athletes who participated with her (28 participants; identities of whom are not known) may have perceived more pressure to perform well due to an implicit emphasis on group identification than those who participated with the other, nonathlete experimenter. In the Valentine et al. (2004) study, both experimenters were athletes. Beyond this difference in experimenter status, every other aspect of the experiments (from testing venue to stimulus materials) were alike. Second, while we took into account whether men played sports in high school, we did not measure how long they played, nor did we evaluate how important sports was to their life and self-concept. In future research, all this information should be obtained.
Our results suggest that men, unlike women, are able to perform MR tasks even with a stereotype threat "in the air," and may provide insight as to how to improve women's abilities in this domain. Men know that they can do the tasks and that other men do them. Creating a similar situation for women by providing them with instances of group achievement in MR, along with a clear understanding that their training as athletes has helped shaped their spatial abilities, may improve their confidence (McIntyre et al., 2003) . It is therefore necessary, for both men and women, to increase the recognition that their capabilities to acquire, hone, and employ the skills that will aid their full development that can help them in all cognitive domains-as well as on the playing field.
